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STATUS REPORT FOR PERIOD 10 AUGUST 1961 TO 2 8  FEBRUARY 1962 
NASA RESEARCH GRANT NsG-150-61 

This r e p o r t  covers the  progress of the inves t iga t ion ,  Dynamic 
Behavior of Porous Electrode Systems, during the first s i x  months of 
NASA Research Grant, NsG-150-61 . The work is being conducted i n  the 
Department of  Chemical Engineering, Universi ty  of Cal i forn ia ,  Berkeky 
under the d i r e c t i o n  of Professor Charles W. Tobias. The scope of 
prel iminary inves t iga t ion  undertaken during t h i s  per iod,  the d i rec-  
t i o n  of f u t u r e  research  e f f o r t s ,  f a c i l i t i e s  u t i l i z e d ,  expenditures 
incurred,  and personnel involved are reported herein.  

1. Scope of Inves t iga t ion  

experimental i nves t iga t ions  are being conducted. 
work is being planned t o  ve r i fy  assumptions used i n  the mathematical 
treatment and t o  c o r r e l a t e  parameters involved i n  t h e o r e t i c a l  treat- 
ments with ava i l ab le  physical  data. 

I n  considering porous e lec t rode  behavior, both t h e o r e t i c a l  and 
The experimental 

(a) Theore t ica l  Treatment 

Two basic approaches t o  the mathematical cha rac t e r i za t ion  
of porous e lec t rode  behavior are being u t i l i z e d .  
one-dimensional macroscopic treatment of an e lec t rode  of non- 
charac te r ized  pore geometry is considered. This follows the treat- 
ment of Euler  and Nonnenmacher ( r e f .  1) as extended a t  t h i s  labora- 
tory  under other  sponsorship ( ref .  2 ) .  Studies  are under way t o  
re la te  the parameters of the mathematical model employed i n  t h i s  
approach t o  determinable c h a r a c t e r i s t i c s  of phys ica l  systems. 

I n  the second approach, an ana lys i s  is being made of the 
processes  occurr ing wi th  passage of cur ren t  i n  ind iv idua l  pores of 
exac t ly  def ined geometry. Pore configurat ions se lec ted  f o r  study 
are the f i s s u r e  of i n f i n i t e  l a t e r a l  ex ten t  and the cy l inder .  The 
r igorous mathematical descr ip t ions  of these systems have been s i m p l i -  
f i e d  by c e r t a i n  assumptions including t h a t  of concentrat ion indepen- 
dent  d i f f u s i o n  coe f f i c i en t s  and mob i l i t i e s ,  and of l o c a l  e l e c t r o -  
n e u t r a l i t y .  Thus s impl i f ied ,  the equation systems are being adapted 
to  numerical s o l u t i o n  with l i n e a r  o r  Tafel overpoten t ia l  r e l a t i o n s  
as boundary condi t ions a t  the i n t e r f a c e s .  

I n  the first a 

(b) Experimental Treatment 

Two types of experimental i nves t iga t ions  are being pre- 
pared. I n  one, a porous e lec t rode  of uncharacterized pore geometry 
i s  segmented i n  the  d i r e c t i o n  of depth i n t o  the e lec t rode ,  and 
cu r ren t  drawn from each segment measured. 
d i s t r i b u t i o n  data f o r  the one-dimensional, macroscopic case. I n  the 
o t h e r  case,  an e l ec t rode  wi th  c a r e f u l l y  constructed micropore s t ruc -  
t u r e  of simple geometry i s  l i k e w i s e  segmented and operated.  
t h i s  type of i nves t iga t ion ,  da ta  corresponding t o  mathematically 
analyzed s i t u a t i o n s ,  f o r  pore of charac te r ized  geometry, can be 

This  w i l l  y i e l d  cu r ren t  
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obtained. The equipment f o r  both experimental endeavors has been 
designed and w i l l  sho r t ly  be fabr ica ted .  The extremely small dimen- 
s ions  required f o r  the z r t i f i c i a l  micropore s t r u c t u r e  leads t o  
considerable d i f f i c u l t y  i n  construct ion,  

2 .  Direct ion of Research Effor t s  f o r  March-August 1962 

I n  the coming s ix  months the number of cases  analyzed by the 
macroscopic, one-dimensional approach w i l l  be extended considerably 
beyond those treated i n  r e f .  2 .  The numerical so lu t ions  f o r  the case 
of geometrically character ized pores  w i l l  be undertaken, u t i l i z i n g  
eva i l ab le  d i g f t a l  computing machinery (IBM 7090 e t c . )  

The f ab r i ca t ion  of the experimental e lec t rodes ,  and the i r  
associated c e l l s ,  w i l l  be completed and measurements taken using 
s u i t a b l e  redox systems 

3.  F a c i l i t i e s  - 
newly equipped laboratory space In which t h i s  p ro jec t  w i l l  be con- 
clucted. Special  apparatus necessary f o r  conducting the above 
described experiments w i l l  be instal led following completion of the 
move from old quarters .  Certain instrumentat ion necessary f o r  the 
prec ise  cur ren t  measurements required has been o r  w i l l  be purchased. 
To date the p r inc ipa l  acquis i t ion  has been a Riethly Model 610R 
Electrometer. 

The College of Chemistry J u s t  completed the construct ion of 

4. Expend1 tu re s  

issued by the Business Office of the Universi ty  on March 15, 1962. 
The rate of spending was lower over the  first s ix  months of t h i s  gran 
than predicted.  Responsible f ac to r s  for t h i s  are: P a r t i c i p a t i o n  of 
personnel without salary ( M r .  Qrens) ,  and re loca t ion  of laboratory.  

The semiannual statement of expendi tures  is scheduled t o  be 

5. Personnel 

time cons i s t ,  i n  addi t ion  t o  the p r i n c i p a l  inves t iga tor ,  of one 
Pos t  Doctoral Fellow (1/2 time), D r .  Rolf H. M h l e r ;  two graduate 
s tudents ,  Edward A,  Qrens I1 and John Bomben (only the l a t t e r  i s  
supported by funds from t h i s  p ro jec t ) ;  and two laboratory a s s i s t a n t s ,  
M r .  Beng-Tlong Yo (1/2 time) and M r .  Denes Turcsanyi (1/4 t i m e ) .  

The personnel involved i n  t h i s  research proJect  a t  the present  
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